ABSTRACT
INTRODUCTION
4 common preservative in the food industry, it was found that increased transcription of sea 66 was correlated to higher numbers of intracellular sea gene copies and extracellular sea-67 containing phage titers. Using ELISA to quantify the specific extracellular SEA levels, 68 experiments with mitomycin C (MC), a known prophage inducer, confirmed that phage- (4, 25) . In addition, sea genes with a few nucleotide 74 differences have been reported (4, 9, 12) .
75
The objectives of the present study were to systematically investigate the amount of SEA 
MATERIALS AND METHODS

84
Bacterial strains and culture conditions. The S. aureus strains used in this study are listed 85 in Table 1 Biotechnolgy, SIK, Göteborg, Sweden), i.e. Sa17, Sa21, Sa41, Sa43, Sa44, Sa45, Sa46, Sa47, 90 Sa48, Sa49, Sa51, Sa52, Sa53, Sa54, Sa55, Sa56 and Sa113, were food isolates. Four receiver 91 strains, S. aureus RN27, RN450, RN451 and C104, were donated by Dr. J. R. Penades,
92
Instituto Valenciano de Investigaciones Agrarias, Castellon, Spain. In order to obtain 93 consistency and comparison with previous data [9] , all cultivation was performed in brain 94 heart infusion (BHI) broth (Difco Laboratories; BD Diagnostic Systems, Le Point de Claix,
95
France) or BHI agar at 37°C. S. aureus was transferred from glycerol stock to BHI agar for 96 one day's cultivation, after which one colony was transferred to 15 ml broth for overnight 97 culture prior to the experiments. Broth was inoculated with a sufficient volume of S. aureus 98 for overnight culture to give an OD value at 620 nm (OD 620 ) of 0.1 at the start of cultivation.
99
Batch cultivations were then performed in flasks on a shaker, at 200 rpm (New Brunswick 100 Scientific, innova 40/40R incubator shakers). Mitomycin C (MC) (Duchefa Biochemie, 101 Haarlem, the Netherlands) was used at a concentration of 0.5 μg ml - CATACTGCAAGTGAAGTTGGGAAGTGT-BBQ.
120
Total RNA was extracted using phenol and chloroform as described by Lövenklev et al. (13), 121 except that the RNA was re-suspended in 100 μl RNA storage solution (Applied Biosystems,
122
Foster City, CA). First-strand cDNA was synthesized in two separate reverse-transcription 123 assays using reverse primers specific to SEA, the reference gene 16S rRNA and the long 124 transcript, as described above, with 0.1 μg RNA in the reference gene assay and 0.5 μg RNA 125 in the toxin gene assay.
126
Real-time PCR amplification was carried out on a LightCycler™ 2.0 instrument (Roche
127
Diagnostics GmbH). The total volume of PCR mixture was 20 μl including 4 μl of template 128 cDNA. The sea and the rrn PCR conditions were the same as those described previously (25).
129
The PCR assay for the long transcript was the same as for the sea and the rrn PCR assays,
130
apart from the use of a TaqMan probe instead of hybridization probes. Phage plaque assay. The potential lysogenic phages were induced using a protocol and the resultant supernatants were spotted onto agar and the plates incubated overnight (15).
170
Fresh cultures of four receiver strains, S. aureus RN27, RN450, RN451 and C104, were not significantly affected when MC was added to cultures of the low-SEA-producing strains.
236
To further investigate whether this increase in SEA levels in some enterotoxigenic strains were quantified using qRT-PCR. The results are given in Table 2 . Overall, sea mRNA was 242 detected in 12 strains including all the high-SEA-producing strains, MRSA252 and Newman.
243
The relative levels of sea mRNA varied between the biological replicates of each sample as 244 also observed in Mu50 (Fig. 1) PFU and sea expression (Fig.2) . MC was added after 3 h of cultivation. Phage numbers were 257 counted in supernatants after 3 h, 4 h and 6 h of growth. A pronounced increase in PFU was 258 observed for Sa17 from 7 × 10 3 /ml to 8 × 10 6 /ml while it was more modest in Sa51 from 7 × 259 10 2 /ml to 10 3 /ml within 3 h MC addition. apart from a sea-specific 1.7-kb transcript originating from the endogenous promoter, P1.
292
The two long sea transcripts seem to be initiated from the same latent phage promoter but 293 differ regarding termination. The 6.8-kb transcript was found to contain sak located 294 downstream sea, indicating a transcriptional read-through of both virulence genes. These 295 findings appear to confirm the assumption that sea expression may be controlled by at least 296 two promoters; an endogenous sea promoter and a latent phage promoter that is repressed 297 under lysogenic conditions. Interestingly, Borst and Betley (4) 
